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Abstract

Sahiwal genetic resources is an integral part of the ASALs economy of Kenya. Sahiwal is the largest single
dual purpose cattle breed kept by the pastoral communities in the ASALs where livestock products are the
main drivers of food and nutrition security, and a source of income to support other household obligations. It
was introduced in Kenya to upgrade the low performing small east African Zebu because of its superior
productive and reproductive performance. The promising results of this upgrading programme led to the breed
gaining preference over the local Zebu among the Maasai pastoralists. Despite the impressive results from this
breed and subsequent high demand for milk and beef due to increase in population, supply of superior bulls
and cows from the nucleus herd to the commercial herds remain low. It is likely that the problem will continue
and perhaps in future the numbers of Sahiwal population may reduce unless appropriate measures are put in
place. Pastoralists and other stakeholders such as policy makers need technical guidance to identify the most
seemly approaches to ensure long term breed multiplication and conservation as well as optimal utilisation in
ASALs. This study looks at the underlying challenges and opportunities that are there to exploit advantages of
the breed. Gaps in knowledge and supportive logistics for low input production system for the breed are also
discussed as well as implications of Sahiwal cattle and practices and technologies for pastoral-based systems.

Introduction

The Sahiwal cattle is the largest single dual purpose breed in Kenya that was introduced was introduced in
1930s and 1940s from India and Pakistan (Meyn and Wilkins 1974; Muhuyi et al. 1999). It is preferred to
other breeds by pastoralists in Kajiado, Narok and Transmara counties among other parts of Kenya due to its
high milk production, growth performance, good reproductive ability (Ilatsia et al. 2007; Ilatsia et al. 2011a)
and its adaptive characteristics to low-input production systems (Roessler et al. 2010; Ilatsia et al. 2011b). The
National Sahiwal Stud (NSS) at Naivasha, Kenya, is the main breeding station where the Sahiwal population
is bred under a closed nucleus. The mandate of the NSS is to breed Sahiwal cattle that are suitable for pure
breeding due to its adaptive characteristics to low-input production systems (Ilatsia et al. 2011a). The breed is
also utilized for crossbreeding with Small Eat African Zebu in a low input-output production system (Roessler
et al. 2010). Sahiwals have been crossed with exotic Bos taurus breeds that have a high response capability
for milk and beef production (Kahi et al. 2004). At the nucleus, intense pedigree and performance recording
is done as well as genetic evaluation to determine ideal candidates (Muhuyi et al. 1999; Ilatsia et al. 2007).
Genetic gain generated in the nucleus is disseminated to the commercial population (mainly the pastoralists)
through breeding males, semen and replacement heifers. Currently there are at least 18 ranch herds that host
approximately 7 000 pure-bred Sahiwal cattle with about 1 500 breeding cows (KARI 2004; Ilatsia et al.
2011b). In this regard, this review looks at the underlying challenges and opportunities that are there to exploit
advantages of the breed. Knowledge and supportive logistics for the breed are discussed as well as implications
of Sahiwal cattle and practices and technologies for pastoral-based systems.

Current Benefits of keeping Sahiwal breed in Pastoral Areas

In Kenya, livestock is a fundamental asset for rural people especially in rangelands providing economic, social
and risk management functions (Ilatsia et al. 2011a). These rangelands are characterized with extreme erratic
rainfall pattern and extended days of high temperatures and covers around 80% of the country (Jones and
Thornton 2009). This exacerbates the vulnerability of cropping systems and leaves adaptable livestock species
such as Sahiwal cattle as the most appropriate enterprise in those areas. Since Sahiwal is a dual-purpose breed
(provides both meat and milk), this puts it as the best alternative in rangelands over other livestock species.
Additionally, their ability to utilize low quality and feed resources to more than one product while growing
very fast leaves them as the most appropriate livestock species in ASALs.

Environmental impacts of Sahiwal Cattle breed

One way of reducing the negative impacts of livestock contribution to environmental health, in the phase of
climate change is by enhancing the production efficiency of the animals. This can be achieved through
production of multi-purpose animals and directly selecting animals for increased efficiency and robustness
under prevailing and future anticipated climate scenarios as for the Sahiwal cattle. Sahiwal cattle are dual
purpose which has a net effect of reduced stocking rates since fewer animals are needed relative to specific
breeds for either milk or beef under the ASAL ecosystem. This reduces amount of methane gas produced
which is a greenhouse gas. However, Sahiwal cattle are ruminants and they release methane gas from enteric
fermentation and manure which contributes to greenhouse gases (GHGs). As the population grows and people
become wealthier, the population will constantly demand higher levels of animal products. This means that
demand for dual purpose breeds such as Sahiwal number will be on increase to meet the demand for the
increasing population. This is coming with a cost to the environment due to greenhouse gases emissions.

Challenges Facing the Breed

The genetic base of the Sahiwal cattle population has drastically narrowed down, a scenario that would
frustrate subsequent breed improvement efforts (Mwangi et al. 2020). The Sahiwal cattle breed in Kenya have
been reported to have a decreasing effective population size and increasing levels of inbreeding (Kamiti, et al.
2016; Mwangi et al. 2016) which imply low genetic variability. This has raised concern over the long-term
sustainability of the breed as well as current breeding strategies. The reduced genetic variability is attributed
to increase in average relatedness, narrow genetic base and ineffective procedures for genetic evaluation for
the population (Mwangi et al. 2018). These factors necessitate strategic breeding and conservation
interventions for sustainable use of the breed. Deliberate interventions are therefore required to actively engage
international partners with other isolated Sahiwal gene pools for re-introgression into our populations.
Additionally, since the introduction of Sahiwal Cattle breed in Kenya, there has been indiscriminate
crossbreeding with the Small East African Zebu (SEAZ). SEAZ is more tolerant to heat stress and diseases as
compared to Sahiwal cattle breed although they performance poorly in reproductive and performance traits.
SEAZ cattle breed is therefore most important in the wake of adverse climate change and indiscriminate
crossbreeding is a threat to it.

Opportunities
Breeding Sahiwal for Climate change and reduction of Greenhouse Gases
It is projected that livestock in semiarid rangelands will expand at the expense of humid and temperate/tropical
highlands systems. Hence the number of ruminants in rangelands will escalate provided there will be sufficient
rainfall to support growth of vegetation (Seo and Mendelsohn 2008). Therefore, cropping will be replaced by
livestock keeping in today’s marginal mixed crop-livestock systems since crops will become ecologically and
socially more marginal in those areas (Jones and Thornton 2009; Hoffmann 2010). The outcomes of these
studies denote that breeds that are more adapted to pastoral systems will be considered. This implication will
lead to high demand for Sahiwal Cattle breed that is well adapted for rangelands. Therefore, the breeding
programme should be adjusted to ensure that it will be able to meet these demands in the future.
Livestock sector contribute 25% to GHG emissions (FAO 2006). Reducing livestock numbers and increasing
individual animal resource may be primarily used to reduce CH4 excretion in ruminants. Milk protein can be
produced with less CH4 emission than beef (Williams et al. 2006); CH4 emission per kg of milk declines as
production increases, but with a diminishing rate. Dual-purpose breeds will gain importance since fewer dualpurpose animals are needed in comparison to specific breeds for either milk or beef (Flachowsky and Brade
2007). Therefore this will mean less emission of methane due to fewer animals kept. This indicates that
Sahiwal Cattle breed which is a dual-purpose breed is a more suitable breed in semi-arid areas as it may lead
to fewer animals kept due to its provision of both milk and meat. Besides, as a result of climate change
mitigation strategies together with ever increasing demand for food, this will have impact on breed and species
utilization, driving a shift towards dual-purpose breeds that are efficient converters of feed into meat and milk
(FAO 2006).
Future considerations and support for an effective Sahiwal cattle breeding programme
Improved genetic potential, increased feed quality and waste management especially manure will decrease
emissions from cattle extensive systems (Hoffmann 2010). In addition, further selection for breeds for effective
thermoregulatory control will be also appropriate. This calls for the inclusion of traits associated with thermal
tolerance in breeding programmes for Sahiwal breed and more consideration of genotype-by-environment

interactions to identify animals that are most well-adapted to arid conditions. Therefore, the problems related
to measuring the phenotypes relevant to adaptation in the current breeding programme of Sahiwal in Kenya
must be overcome.
In the ASALs, cattle improvement programs place minimal emphasis on access to affordable quality breeding
stock that are fit for the environment. There is need for advancements in genomics and ICT to enable
generating genomic relationship and capture data of communities’ herds. Scaling up of digital information and
genomic technologies application would hasten capturing animals’ data at herd levels and use it to identify the
best performing Sahiwal animals in the ASALs. More resources are required to upgrade use of emerging
reproductive technology to deliver quality genetics to producers through structured channels to sustainably
and systematically improve milk production, resilience and fertility. In order to tap on the expected increase
in beef production from Sahiwal genetic resources, a body should be created mandated to champion, regulate,
develop and promote fully operational and sustainable beef industry in ASALs.
In recent years, county and national governments have taken some encouraging initiatives to facilitate and
promote livestock trade and production in ASALs. This has led to setting up of bilateral or multilateral
programs focusing specifically on pastoral livestock development (Aklilu 2008). This has resulted to a number
of policies and bills concerning livestock sector development in ASALS incorporating production and
marketing (Aklilu 2008; Notenbaert et al. 2012). These policy initiatives are targeted to promote livestock
development and hasten economic growth policy frameworks. However, government should enforce the
already existing policies on institutionalization of livestock off-take, private investment and access to financial
services as key instrument in driving cattle production pastoral areas.

Conclusions

The potential for genetic improvement and conservation of Sahiwal genetic resources in Kenya exists given
their economic contribution to people’s livelihoods, and the active role played by both private and government
stakeholders in initiatives in this regard. Sahiwal cattle breed is kept for concrete benefits as they have high
production potential compared to native Zebu cattle breeds. Breeding objectives have been refined to avail
highly productive, resilient and profitable Sahiwal genetic resources for use by pastoralists in ASALs.
Consequently pastoralists utilize productive and resilient Sahiwal genetics thus optimizing economic and
environmental benefits.
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